In the Göttinger minipig, the reference values of 18 parameters in whole blood or plasma were determined. The results are expressed both äs the mean value and ± 2 SD presuming a symmetrical normal distribution and äs the median value with the corresponding ränge. For jpost blood constituents, the results of the two modes of calculation were similar. Comparison of the values from young minipigs with those from children shows that these animals are well suited in this respect for experimental work related tp human medicine.
Introduction
Reference values of Chemical and other parameters of blood in the minipig can be found in the literature (1) . However, mostly only small groups were described with multiple determinations in the same animal, and no detailed references were given to the anajlytical methods used. Furthermore, the site and circumstances of the puncture add to the Variation, äs shown in our laboratory with experiments on rabbits (2) and äs shown by values from infants and children under stress. Particularly variable are the values of blood gases and of certain metabolites (e. g. lactate, pyruvate, free fatty acids, glucose etc.). This paper presents reference values obtained under strictly standardized conditions in 54 minipigs. 
Materials and Methods

Animals and sample collection
Fifty four minipigs (46 9, 8 d) were used with an average age of 49 (36-71) days and a mean weight of 3.2 (2.23-4.95) kg. The animals were raised at the Institute for Veterinary Hygiene of the University of Zürich (3). At age 3 weeks they were weaned from the mother and transferred to our laboratory where they stayed for a further 2 weeks. They were fed at 7 a.m. and at 3.30 p.m. with 60g of 407-Ferkelstarter (Klingentalmühle AG, Kaiseraugst) until they weighted 4 kg, thereafter with 80 g of the same product. Drinking water was provided ad libitum. Under Halothane/O2-aiiesthesia, polyvinyl catheters were inserted into various vessels for haemodynamic studies. On the 3rd-4th post operative day 4-41/2 hours after feeding, arterial blood samples were taken from the catheter in the right femoral artery. Whole blood (5 ml) was collected in tubes containing Li-heparinate powder.
Analytical methods
All the determinations were made with the same Standard methods which are used for the patients in our hospital. The measurements of all series were submitted to the usual internal quality controls (primary or secondary Standard and one or more control samples for the verification of accuracy and precision). 
Osmolarity
Decrease of freezing point (Halbmikro-Osmometer, Knauer).
pH
Glass electrode, AVL 960. All values were porrected for the actuäl body temperature of the animal.
CÜ2 gas electrode, AVL 960. All values were corrected for the actual body temperature of the animal.
Standard bicarbonate
Calculated. All values were corrected for the actual body temperature of the animal.
Haematocrit
Micromethod, centrifugation of blood samples in glass capillaries for 5 min (Adams Autocrit cen triftige (Becton & Dickinson).
Chloride
Coulometry in a solution of sulphuric acid using reagents prepared in our laboratory (C1-CO2 Analyzer, Beckman).
Inorganic phosphate
Malachite green method with added urea (Kit 1023, Röche Diagnostica).
Glucose
Enzymatic method with glucose oxidase measuring Oz disappearance (Glucose Analyzer l, Beckman).
Creatinine
Kinetic method with sodium picrate, reagents prepared in our laboratory (Creatinine Analyzer 2, Beckman).
Results
The 18 reference parameters are listed in table 1.
The mean value and the Standard deviations are presented assuming a Gäussian distribution, but median values and the füll ränge are also listed. Differences between sexes were not observed (Wilcoxontest not significant). Table 2 shows the day to day imprecision of the different methods (s™) in compar.ison y/^th the Variation of the reference values (s). The last cplumn $hows the quotient 2 s divided by s m .
Urea
Enzymatic method with urease, using the Berthelot reaction (Kit 124770, Boehringer).
Cholesterol
Enzymatic cholesterol oxidase/4-aminoantipyrine (CHOD-PAP) method (Kit 290319, Boehringer).
Triglycerides
Saponification with KOH and enzymatic determination of glycerol (Kit 125032, Boehringer).
Protein, total
Photometry of biuret reaction (Kit 1008, Röche Diagnpsticä).
Albumin
Electrophoresis on cellulose acetate (Cellogel), staining with red PonceauS, measurement on Eppendorf photometer at 546 nm and integrating recorder W + W 4201.
Discussion
Blood sampling by catheter from an undisturbed animal is certainly the best method to obtäin reference values representative of basal physiological conditions (4). exhibit lower values. All remaining parameters are similar to those found in children. The differences could be explained partly by the food uptake and also by the effect on metabolism of the rapid growth of these minipigs.
Analysis of the food uptake by minipigs and children is summarized in table4. The parameters of clinical chemistry äs an expression of physiology in minipigs (and pigs) are closer to man than any animal species examined up to now with exception of the primates.
Phosphate, glucose, pH, pCO 2 and Standard bicarbonate show higher values, whereas urea, protein, albumin, cholesterol, triglycerides and haematocrit
